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Background/Aims : We assessed twelve cases of suspected chronic pesticide intoxication, with medically unexplained 
physical  symptoms. 
Methods : Complete blood cell count (CBC), blood chemistry, routine urinalysis, chest X-ray, ECG, gastrofiberscopy, 
abdominal  ultrasonography,  neuroselective  sensory  nerve  conducti o n  t h r e s h o l d ,  a n d  p s y c h o l o g i c a l  a s s e s s m e n t  w e r e  
performed  on  12  farmers  who  believe  themselves  to  have  suffered  from  chronic  pesticide  intoxication.
Results  :  No  specific  abnormalities  were  observed  on  CBC,  routine  urinalysis,  chest  X-ray,  ECG,  gastroscopy, 
abdominal  ultrasonography,  or  peripheral  nerve  conduction  velocity  test.  They  persistently  manifested  helplessness, 
depression,  and  anxiety.  The  results  of  both  psychological  assessment  and  general  physical  examination  revealed  the 
following  clinical  features:  depression  (8  cases),  multiple  chemical  hypersensitivity  syndrome  (2  cases),  alcoholism  (1 
case),  and  religious  preoccupation  (1  case). 
Conclusion : In those living in the western rural area of South Korea, depression is a prominent ongoing presentation 
in  pesticide-exposed  farmers,  in  addition  to  unexplainable  physical  symptoms. 
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INTRODUCTION
“Chronic pesticide poisoning” has often been marked as an 
etiology for vague symptoms of the neuromuscular system, and 
such vague phenomena make it difficult to differentiate pesticide 
poisoning  from  other  etiologies,  such  as  senile  change  and/or 
degenerative  change.  The  symptoms  seem  to  progress  slowly, 
making it difficult to trace a particular process or progression of 
the symptoms
1, 2). It is difficult to determine when the symptoms 
first  started,  and  what  factors  caused  and  exacerbated  them. 
Such  unclear  history  leads  doctors  to  hypothesize  or  surmise 
unlikely  diagnoses. 
“Chronic  pesticide  poisoning”  refers  to  a  constellation  of 
symptoms  possibly  triggered  by  repeated  exposure  to 
agricultural  chemicals  over  time.  The  current  understanding  and 
protocol  for  diagnosing  of  this  kind  of  poisoning  are  ill‐defined, 
sometimes  resulting  in  hesitancy  in  parsing  farmers  into  a  clear 
cut  category.
Farmers who seek medical attention for their symptoms are at 
times diagnosed with Medically Unexplained Physical Symptoms 
(MUPS)
3-5)  or  Chronic  Fatigue  Syndrome(CFS)
6, 7).  MUPS  and 
CFS  refer  to  disorders  characterized  primarily  by  debilitating 
fatigue,  but  accompanied  by  several  other  physical, 
constitutional,  and  neuropsychological  complaints
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Cardinal  symptom Number (%)
Nausea,  vomiting 11 (92)
Headache 10 (84)
Dizziness 6 (50)
Fatigue 4 (34)
Myalgia 3 (25)
Flu‐like  symptoms 2 (17)
Poor  digestion 2 (17)
Insomnia 2 (17)
Abdominal  pain,  discomfort 2 (17)
Chest  tightness 1 (9)
Palpitation 1 (9)
Sunlight  sensitivity 1 (9)
Ocular  pain 1 (9)
Facial  flushing 1 (9)
Extremity  numbness 1 (9)
Table  1.  Cardinal  symptoms  of  the  subjects
diagnoses are commonly accompanied by, or even preceded by, 
neuropsychological  complaints,  somatic  preoccupation,  and/or 
depression
8). Such patients are not provided with a well-defined 
scientific  therapy  or  recommended  a  treatment  for  their 
symptoms.
H o w e v e r ,  t h e  v a g u e  n a t u r e  o f  t h e  p a t i e n t s ’  c o m p l a i n t s  
means  they  could  be  suffering  from  a  wide  range  of  other 
diagnoses.  Therefore,  close  attention  should  be  focused  on 
these  farmers,  whose  symptoms,  at  face  value,  lack  a  clear 
explanation. 
This study summarizes the clinical features of the farmers who 
have  visited  the  Institute  of  Pesticide  Intoxication  of 
Soonchunhyang  University  Hospital  with  MUPS,  and  who  have 
been  concerned  about  the  possibility  of  chronic  pesticide 
intoxication. 
MATERIALS AND METHODS
The  target  group  was  12  patients  in  total  (9  males,  3 
females); ages ranged from 50 to 68 years (averaged 60.0±6.2 
years);  and  academic  background  ranged  from  0  to  12  years 
(averaged 7.6±3.6 years). All subjects visited the Institute during 
2005-2006 from Chungnam and the neighboring province in the 
western  rural  area  of  South  Korea,  to  see  if  their  symptoms 
could  be  interpreted  in  the  context  of  chronic  pesticide 
intoxication.  Patients  were  principally  from  the  western  rural 
section of the province because the Institute is easily accessible 
from  that  area.  The  farmers  complained  of  various  symptoms: 
nausea,  vomiting,  dizziness,  headache,  fatigue,  myalgia,  and 
worries  about  chronic  pesticide  intoxication  (Table  1). 
In  order  to  observe  the  clinical  characteristics  of  potential 
chronic  pesticide  intoxication,  we  screened  and  selected  the 
subjects  looking  for  subjects  that  met  the  following  criteria: 
history of applying a variety of insecticides and/or herbicides for 
more  than  10  years,  with  regular  use  of  organophosphate  and 
carbamate compounds, on an area of at least 1 acre, approxi-
mately 5 times a year, with each spraying session lasting 2 to 3 
hours. The latest pesticide exposure was less than a year. Any 
patient  diagnosed  with  diabetes,  hypertension,  chronic  liver 
disease,  cancer  or  psychiatric  disease  was  excluded,  because 
the multivariate  systemic symptoms  of  these  diseases  might  be 
difficult  to  differentiate  from  those  of  pesticide  exposure.  An 
intensive  interview  followed,  specifically  aimed  at  learning  more 
about the subjects’ farming history, the farm size they tended, 
their  farming  style  (either  manual  or  automatic),  and  their 
methods  of  pesticide  application.  Then,  their  height,  weight, 
blood  pressure,  and  temperature  were  measured.  Personal 
disease  history  screening  was  performed  on  all  the  applicable 
subjects,  and  their  physical  characteristics  were  examined. 
Blood samples were collected after overnight fasting. Routine 
urinalysis,  blood  chemistry  (including  blood  urea  nitrogen, 
creatinine,  fasting  glucose  level,  cholesterol,  triglyceride,  and 
serum  electrolytes),  chest  X-ray,  ECG,  gastrofibroscopy, 
abdominal  ultrasonography,  and  neuroselective  sensory  nerve 
conduction threshold were obtained  in  all  cases.  Neuroselective 
sensory  nerve  conduction  threshold  was  evaluated  in  both  the 
left and right middle fingers with an electro‐diagnostic device by 
determining  the  current  perception  threshold  (CPT)  levels
9, 10). 
Three independent CPT measures were obtained from each test 
site  by  using  sinusoidal  electrical  stimuli  at  three  different 
frequencies.  These  measures  selectively  quantify  the  functioning 
of  three  major  subpopulations  of  sensory  nerve  fibers  providing 
innervation  to  the  test  sites:  large  myelinated  fibers  (2000-Hz 
stimulation;  cutaneous  touch,  pressure),  small  myelinated  fibers 
(250-Hz  stimulation;  mechanoreceptive,  pressure,  temperature, 
fast  pain),  and  small  unmyelinated  C‐f i b e r s  ( 5 - H z  s t i m u l a t i o n ;  
polymodal  nociceptive,  temperature,  slow  pain,  postganglionic 
sympathetic).  Patients  with  positive  results  were  selected,  and 
each  consulted  with  a  specialist  such  as  an  ophthalmologist  or 
otolaryngologist, for headache, and a neurologist for dizziness or 
other  neurological  symptoms.  The  specialists  performed 
additional  tests  related  to  their  field,  such  as  brain  magnetic 
resonance  imaging  (MRI),  before  the  diagnosis  of  MUPS  was 
ma d e  ( F i g u r e  1 ) .  
Psychological  assessment  and  evaluation  were  performed  by 
the  specialists  using  the  Wechsler  Adult  Intelligence  Scale 
(K-WAIS)
11),  Mini-Mental  State  Examination  (MMSE)
12),  Bender 
Gestalt  test
13),  projection-drawing  tests
14),  Rey-Kim  memory 
test
15),  Rorschach  test
16),  Thematic  Apperception  Test
17),  and  a 
Minnesota Multiphasic Personality Inventory (MMPI)
18). Criteria for 
diagnosis of multiple chemical hypersensitivity syndrome (MCHS) 
depended  on  the  recommendations  set  by  the  American 
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19). Zoong-Rock  Hong,  et  al  :  Depression  and  Chronic  Pesticide  Intoxication 3
Full  Intelligence  Quotient 99.7±10.2
Verbal  IQ 103.1±13.7
Performance  IQ 94.7±6.3
Memory  Quotient 100.7±10.9
Mini‐Mental  State  Examination  27.4±2.2
Dementia  test
Acquired  score 123.6±8.6
Borderline  score 108.8±8.0
Incidence  of  Physical  feature  (numbers,  %)
Depression 5  (42%)
Hypochondriasis  with  depression 3  (25%)
MCHS 2  (17%)
Alcoholism 1  (9%)
Religious  preoccupation 1  (9%)
Table  2.  Results  of  psychological  assessment  in  the  subjects
RESULTS
The  mean  levels  of  hemoglobin  (14.8±1.4  g/dL),  hematocrit 
(43.9±4.4%),  BUN  (15.5±5.9  mg/dL),  creatinine  (0.97±0.10   
mg/dL),  fasting  blood  glucose  (95.3±15.1  mg/dL),  total  chol-
esterol  (180.9±34.7  mg/dL),  triglyceride  (164.5±21.8  mg/dL), 
alanine  transaminase  (33.1±6.9  unit/L),  and  aspartate  transa-
m i n a s e  ( 2 7 . 9 ± 9 . 4  u n i t / L )  w e r e  a l l  i n  t h e  n o r m a l  r a n g e .  T h e  
cholinesterase  (7170.8±123.2  unit)  and  pseudocholinesterase 
levels  (9774.3±122.1  unit)  were  also  in  normal  range  in  all  the 
cases. 
No  specific  abnormalities  were  observed  in  routine  urinalysis, 
chest  X-ray,  ECG,  gastroscopy,  abdominal  ultrasonography,  or 
peripheral nerve conduction velocity test. Cardinal symptoms and 
the  final  diagnosis  of  each  subject  are  summarized  in  Tables  1 
and  2.  Each  subject’ s  intelligence  was  in  the  general  average 
range  (FIQ  90～109).  The  psychological  profile  of  the  subjects 
was  marked  by  the  following  traits:  They  were  born  and  raised 
in the farming area and they lacked the cultural and educational 
benefit  society  provided;  their  oversensitivity  about  the  smell o f  
the agricultural chemicals led them into hypochondriacal somatic 
over-concern,  leading  to  complaints  of  dizziness  and  nausea. 
Their ongoing mood was marked with helplessness, depression, 
and  tendency  toward  anxiety. 
Psychological  assessment  and  general  physical  examination 
found  other  clinical  features  to  be  depression  (5  cases), 
hypochondriasis with depression (3 cases), MCHS (2 cases), alco-
holism  (1  case),  and  religious  preoccupation  (1  case)  (Table  2). 
DISCUSSION
If  considered  as  an  epidemiological  study,  our  observations 
could have an innate limitation. The number of the subjects was 
too  small  for  proper  statistical  analysis  to  be  undertaken  and 
conclusion  drawn  from  these  cases.  Moreover,  there  were  no 
control  groups  available.  Perhaps  many  other  patients  with 
depression,  which  might  be  related  to  chronic  pesticide 
exposure,  could  have  been  treated  in  the  psychological 
department.
The  current  study  is  rather  a  clinical  observation  than  an 
epidemiological study. An interesting clinical trend demonstrated 
in this study was that the patients themselves hypothesized that 
t h e y  s u f f e r e d  f r o m  c h r o n i c  p e s t i c i d e  i n t o x i c a t i o n .  T h e y ,  o f  t h e ir 
free  will,  chose  to  consult  the  Institute  of  Pesticide  Poisoning 
instead  of  any  other  section  or  medical  department. 
In  spite  of  the  intensive  diagnostic  approaches  to  inves-
tigating  their  complaints,  however,  no  obvious  clinical  evidence 
suggest that they had MUPS. MUPS is characterized by physical 
symptoms  that  prompt  the  sufferer  to  seek  health  care,  but 
remain  unsolved  even  after  an  appropriate  medical  evaluation. 
The  prevalence  and  characteristics  of  MUPS  may  differ  from 
society  to  society  according  to  the  influence  of  economical, 
cultural, and environmental background. Clinical literature
20-26) has 
shown  that  MUPS  and  MCH  are  strongly  and  consistently 
associated  with  psychological  distress  and  that  they  decrease 
quality  of  life  and  lead  to  depression  and  hypochondriasis. 
However, when it comes to the pesticide‐exposed farmers, it 
is  impossible  to  know  fully  if  their  psychological  characteristics 
are the result of chronic pesticide intoxication. There have been 
many  reports  suggesting  that  chronic  pesticide  exposure  may 
cause  both  psychiatric  and  neurobehavioral  symptoms
1, 2).
  We 
did  not  diagnose  the  patients  as  victims  of  chronic  pesticide 
intoxication  while  they  continued  to  suspect  that  they  were. 
Again, objective evidence is not enough to support their claim of 
being victims of such kind. Series of tests did not show that any 
of the symptoms could be attributed to chronic intoxication with 
farming chemicals. Evidence suggesting the association between 
the  symptoms  and  chemical  intoxication  was  lacking  in  these 
patients. 
Recently,  Beseler  et  al.
27)  reported  that  pesticide  poisoning 
may  contribute to  the  risk  of  depression.  Psychoanalysis in  our 
study  suggested  that  the  farmers  had  undergone  significant 
distress due to stressful situations associated with farming. Even 
though  they  knew  that  chronic  exposure  to  the  chemicals  was 
detrimental to their health, they had to carry on farming, bearing 
the  risk  of  chronic  chemical  exposure.  Such  feelings  of 
desperation  and  uneasiness  may  have  exacerbated  their 
day-to-day  symptoms  of  headache,  weakness,  and  poor 
digestion that ordinary people may have been able to avoid. The 
common  psychological  background  in  these  cases  was 
depression (8 of 12 patients). We could not pinpoint the actual 
causes  of  the  depression,  but  the  psychological  status  of 
farmers  with  MUPS  could  have  been  derived  from  the 
environmental  situation  described  above. 
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exposure to pesticides in farmers will be necessary to define the 
characteristics  of  MUPS,  the  psychological  features,  and 
neurobehavioral  effects. 
In  conclusion,  depression  is  a  frequent  feature  of  MUPS 
which implies that the farmers are under the influence of chronic 
pesticide  exposure  in  the  western  rural  area  of  South  Korea. 
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